Mechanisms of sodium retention in heart failure: relation to the renin-angiotensin-aldosterone system.
Renal plasma flow (RPF), glomerular filtration rate (GFR), renal proximal tubular delivery of sodium and water evaluated by lithium clearance, and hormonal parameters were measured in 12 patients with congestive heart failure NYHA class II-IV before and after captopril treatment for 4 wk and in 13 healthy control subjects. RPF and GFR were significantly decreased in heart failure, whereas the filtration fraction (FF) was increased. Treatment with captopril increased RPF and decreased FF, whereas GFR was unchanged. Total and fractional urinary excretion of sodium were reduced in the patients compared with the controls, but increased after captopril. Fractional excretion of lithium was normal in heart failure and was increased by captopril. Atrial natriuretic peptide, guanosine 3',5'-cyclic monophosphate, and aldosterone in plasma were significantly elevated in heart failure and were reduced by treatment with captopril. Plasma renin activity was increased in patients, correlated inversely with RPF, and increased further after captopril treatment. It is concluded that the reduced sodium excretion in heart failure was caused by a combination of diminished glomerular filtration and enhanced tubular reabsorption beyond the proximal tubule and that treatment with captopril increased urinary sodium excretion partly due to an attenuated sodium reabsorption in the proximal tubule. The present data in patients with congestive heart failure are consistent with an increased intrarenal angiotensin II generation and an elevated plasma level of aldosterone being involved in the pathogenesis of the glomerular hemodynamic changes and the enhanced distal tubular reabsorption, respectively.